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acids in the acceptor immunoglobulm heavy chain framework, at positions in the 

immunoglobulms wherein: 

(I) the amino acid is immediately adjacent to one of the CDRs, or 
(n) the amino acid is capable of interacting with the CDRs, or 
(m) the donor amino acid is typical at its position fbr human 

immmioglobuUn sequences, and the replaced amino acid is rare at its position for humlan 

immimoglobiilin sequences. 



109. (New) A humanized immunoglobulin according to claim 108, 
wherein said humanized immunoglobulin binds to the antigen with an affinity constant 
at least 10* M'*. 



110. (New) A humanized immunoglobulin having a complementarity 
deteimining region &om a donor immunoglobulin and heavy and light chain variable 
region frameworks from acceptor immunoglobulin heavy and light chains, which 
humanized immunoglobulin specifically binds to an antigen, wherein said humanized 
inamunoglobulin comprises at least three amino acids from the donor immunoglobulin 
heavy chain framework outside the Kabat CDRs that replace the corresponding amino 
acids in the acceptor immunoglobulin heavy chain framework, at positions in the 
bnmunoglobulins where: 

(I) the amino acid is immediately adjacent to one of the CDRs, or 

(II) the amino acid is capable of interactmg with the CDRs. 



111. (New) A humanized immunoglobulin according to claim 110, 
wherein said humanized immunoglobulin binds to the antigen with an affinity constant 
at least 10^ NT^ 



of 



of 



1 1 2. (New) A humanized immunoglobulin having complementarity 
determining regions (CDRs) from a donor immunoglobulin and heavy and light chain 
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vamble region firameworks fixsm acceptor unmiuioglobulin heavy and light chains, w lich 
humanized immunoglobulin specifically binds to an antigen with an afdnity constant 
within about four*fbld that of the donor immunoglobulin, wherein said hiunanized 
immunoglobulin con^rises at least three amino acids £x>m the donor immunoglobulii, 
heavy chain framework outside the Kabat CDRs that replace the coirespcnding amine 
acids in the acceptor immunoglobulin heavy chain fiamework, and each of these said 
donor amino acids; 

is capable of interacting with the CDRs. 

113. (New) A humanized immunoglobulin according to any one of 
claims lOS through 112, wherein said humanized innnunoglobulin is an antibody tetraijacr, 
Fab» or (Fab')2. 

114. (New) A humanized immunoglobulin according to any one of 
claims 108 through 1 12, which is substantially pure. 

115. (New) A phamxaoeutical composition comprising a humanized 
immunoglobulin according to claim 114 in a pharmaceutically acceptable carrier. 

116. (New) A humanized immunoglobulin comprising a 
complementarity determining region &om a donor immunoglobulin ond an acceptor 
immunoglobulin variable region £mework» which humanized immunoglobulin 
specifically binds to an andgen, wherein the acceptor immunoglobulin variable region 
jQramework is a consensus framework fsom many human antibodies. 



117. C^ew) A humanized immunoglobulin according to claim 1 1 6» 
wherein said humanized immunoglobulin binds to the antigen with an affinity constant 
at least 10® MT^ 
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118. (Now) A humanized immunoglobulm acconiing to claim 116, 
wherein said humanized inmiunoglobulin binds io th& antigen with an afEnity constant 
within about foiuvfbld that of the donor immunoglobulin. 

119. (New) A humanized inuminoglobulin having complementarity 
detennimng regions (CDRs) firom a donor immunoglobulin and heavy and tight chain 
variable region frameworks from acceptor immunoglobulin heavy and light chains, 
wherein the acceptor immunoglobulin heavy chain variable region framework is a 
consensua of human immunoglobulin heavy chain variable region frameworks, and 
wherein said humanized immunoglobulin comprises amino acids ton the donor 
immunoglobulin framework outside the CDRs that replace the correspondug amino abids 
in the acceptor immunoglobulin framework, at positions in the immunoglobulins whq-e 
the amino acid is capable of interacting with the CDRs, 

120. (New) A humanized immunoglobulin according to claim 1 19, 
wherein said humanized immunoglobulin binds to the antigen with an affinity constant of 
at least 10^ M-*. 

121. (New) A humanized immunoglobulin according to claim 119, 
wherein said humanized immunoglobulin binds to (he antigen with an affinity constant 
within about four-fold that of the donor immunoglobulin. 

122. (New) A humanized immunoglobulin according to any one of 
claims 116 through 121, wherein said humanized immunoglobulin is an antibody tetra4\er, 
Fab,or(Fab')2. 

123. (New) A humanized immunoglobnlin according to any one of 
claims 1 16 through 121, which is substantially pure, 
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124. (New) A phaimaoeutical composition comprising a humanized 
immimoglobulin according to claim 123 in a phannaceutically acceptable carrier. 

125. (New) A method of prodooing a humanized immmioglobulin qat 
specifically binds to an antigen, comprising the steps of^ 

(1) selecting an acceptor heavy chain variable region framework 
whose sequence is a consensus sequence of human heavy chain variable region 
framework sequences; 

(2) synthesizing a DNA segment encoding a humanized heavy chain 
variable region, comprising complementarity determining regions (CDRs) from a donpr 
immunoglobulin heavy chain variable region and the selected acceptor heavy chain 
variable region framework; 

(3) introducing a DNA segment encoding the humanized 
immunoglobulin heavy chain variable region and a DNA segment encoding a humanized 
immunoglobulin light chain variable region into a cell; and 

(4) 63£pressing the DNA segments in the cell to produce the human^ed 
immunoglobulin. 

126. (New) The method of claim 125, ftirther comprising the step of 
substituting an amino acid in the acceptor heavy chain variable region framework outride 
the CDRs with the corresponding amino acid from the donor heavy chain variable regf on, 
wherein the amino acid is capable of intOTacting with the CDRs. 

127. (New) The method of claim 125, further con^jrising the step of 
purifying the humanized immunoglobulin. 

128. (New) The method of claims 1 25 or 126, wherein said humanized 

A -I 

hnmunoglobulin binds to the antigen with an af&nity constant of at least 10 M". 
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1 29. (New) A method of producing a humamzed ijnmiinoglobulin ttfat 
speci0cally binds to an antigen, the method comprising: 

providing a cell containing DNA segments encoding humanized light ^d 
heavy chain variable regions; and expressing the DNA segments in the cell to product^ the 
humanized immuoglobuUn; 

wherein the cell containing the DNA segments was produced by: 

(1) selecting an acceptor heavy chain variable region £:amework 
whose sequence is a consensus sequence of human heavy chain variable region 
&amework sequences; 

(2) synthesizing a DNA segment encoding a humanized heavy- chain 
variable region, comprising a complementarity determining region (CDR) from a don|>r 
inmumoglobulin heavy cham. variable region and the selected acceptor heavy chain 
variable region firamework and further comprising amino adds from the donor 
immunoglobulin heavy chain framework outside the CDRs that replace the conresponiiing 
amino acids in the acceptor immunoglobulin heavy chain framework, at positions in tlie 
immunoglobulins where the amino acids are capable of interacting with the CDRs; 

(3) introducing a DNA segment encoding the humanized 
immunoglobulin heavy chain variable region and a DNA segment encoding a humanized 
immunoglobulin light chain variable region into a cell. 

130. (New) The method of claim 129, fhrther comprising the step of 
purifying the humanized immunoglobulin. 



131, (New) The method of claims 129 or 130, wherein said hmnanizjei 
immunoglobulin binds to the antigen with an affinity constant of at least 10^ ^^^ 

1 32. (New) The method of claims 129 or 130, wherein said humanizbd 
immunogk)bulin is an antibody tetramer, Fab, or (Fab*)2. 
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